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(54) LED ILLUMINATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a LED 
illuminator which can easily obtain arbitrary luminous 
intensity distribution characteristic, while being formed 
thin. 

SOLUTION: A large number concavities 1 1 are arranged 
vertically and horizontally on one side of a rectangular 
plate-type molded interconnection device(MID) 
substrate 1, and three LED chips are implemented on 
the bottom of each concavity 1 1. Since a plurality of 
LED chips 1 are implemented in each of the concavity 
1 1 and positioned three-dimensionally on MID substrate 
10, arbitrary luminous intensity distribution 
characteristic can be easily obtained according to the 
shape of the substrate 10, while forming a module thin. If 
the plurality of the LED chips 1 are implemented, which 
have one or more different luminescent colors, 
preferably at least three colors of red, blue and green, 
delicate color differences such as white light of a 
fluorescent lamp and daylight can be realized in the light 

of the overall module by mixing the luminescent colors from each of LED chips 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The LED lighting system characterized by arranging 1 thru/or two or more light 
emitting diode components in each above-mentioned crevice or heights respectively while 
forming either [ at least / two or more ] a crevice or heights in a substrate. 
[Claim 2] The LED lighting system according to claim 1 characterized by including 1 thru/or two 
or more sorts of light emitting diode components from which the luminescent color differs in two 
or more above-mentioned light emitting diode components. 

[Claim 3] The LED lighting system according to claim 1 or 2 characterized by establishing a 
reflective means to reflect the light from the above-mentioned light emitting diode component in 
the above-mentioned crevice or heights. 

[Claim 4] The LED lighting system according to claim 1 characterized by forming the metal plate 
used as the gland of two or more light emitting diode components in some above-mentioned 
substrates [ at least ], contacting the above-mentioned light emitting diode component to this 
metal plate, and changing. 

[Claim 5] The LED lighting system according to claim 1 characterized by arranging the metal 
radiator which reflects the light from the light emitting diode component concerned in the 
surroundings of the light emitting diode component of the crevice of the above-mentioned 
substrate, or heights at least. 

[Claim 6] The LED lighting system according to claim 1 which mounts the above-mentioned light 
emitting diode component in the copper-clad part which formed the copper-clad metal substrate 
in the above-mentioned substrate at one, and was formed in one field of this copper-clad metal 
substrate, considers as a gland, and is characterized by mounting the circuit element which 
constitutes the control means which controls luminescence of the above-mentioned light 
emitting diode component in the field of another side of the above-mentioned copper— clad metal 
substrate. 

[Claim 7] The LED lighting system according to claim 1 characterized by having had the radiator 

which radiates heat in the heat emitted from the above-mentioned light emitting diode 

component, and preparing two or more concave heights in this radiator. 

[Claim 8] The LED lighting system according to claim 1 by which it is having-radiation fin in 

contact with a part of above-mentioned light emitting diode component [ at least ] 

characterized. 

[Claim 9] The LED lighting system according to claim 1 characterized by laying underground the 
heat dissipation pin which contacts by at least the above-mentioned light emitting diode 
component and the part in the above-mentioned substrate. 

[Claim 10] The LED lighting system according to claim 1 characterized by forming the heights of 
the above-mentioned substrate in a multilayer. 

[Claim 11] The LED lighting system according to claim 1 characterized by preparing the through 
tube for ventilation in the above-mentioned substrate near [ above-mentioned ] the light 
emitting diode component. 

[Claim 12] The LED lighting system according to claim 1 characterized by arranging the above- 
mentioned light emitting diode component so that the P-type semiconductor and N-type 
semiconductor of the light emitting diode component concerned may be located in a line with 
abbreviation parallel to the component side of the above-mentioned substrate. 
[Claim 13] The LED lighting system according to claim 1 characterized by forming the above- 
mentioned substrate so that regularity may be given in the luminescence direction of two or 
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more above-mentioned light emitting diode components. 

[Claim 14] The LED lighting system according to claim 1 characterized by arranging 1 thru/or 
two or more light emitting diode components in each above-mentioned crevice or heights 
respectively while forming either [ at least] a crevice or heights in both sides of the above 
mentioned substrate. 

[Claim 1 5] The LED lighting system according to claim 1 characterized by arranging two or more 
sorts of light emitting diode components from which it has 1 thru/or two or more above 
mentioned crevices, or heights, and the luminescent color differs in this crevice or heights, 
constituting a cel. and being formed, using this eel two or more. 

[Claim 16] The LED lighting system according to claim 1 characterized by forming a means to 
fine-vibrate the above-mentioned light emitting diode component in the above-mentioned 
substrate. 

[Claim 17] The LED lighting system according to claim 1 characterized by forming the above 
mentioned substrate free [ bending ]. 

[Claim 18] The LED lighting system according to claim 1 characterized by enabling cutting ot the 
above-mentioned substrate at the dimension unit in which the above-mentioned light emitting 
diode component of the predetermined number is contained. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the LED lighting system which arranges two or 

more light emitting diode components in a substrate, and grows into it. 

[0002] 

[Description of the Prior Art] Conventionally, in the lighting system which used the incandescent 
lamp and the fluorescent lamp for the light source, infrared radiation and ultraviolet rays are also 
emitted in addition to the light, and light other than such the light had had effect which is not 
good for irradiated objects (for example, a work of art, food, etc.) in many cases. Moreover, a life 
is in the light source (lamp) and exchange is required of such a lighting system. 
[0003] on the other hand, recently, the light emitting diode (it abbreviates to "LED" hereafter.) 
of high brightness is developed, and the lighting system by which harmful beams of light, such as 
infrared radiation and ultraviolet rays, are not emitted has been used by mounting more than one 
on a substrate 51, and carrying out the modularization of LED (LED — discrete)50 of such a 
simple substance, as shown in drawing 25 and drawing 26 . In such an LED lighting system, as 
compared with the light source like an incandescent lamp or a fluorescent lamp, a life is long and 
there is an advantage that maintaining [ of lamp replacement etc. ] becomes unnecessary and it 
is user-friendly. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, although it is the LED lighting system 
which has various advantages as mentioned above, it has a problem which is described below. 
That is, it will be difficult for LED50 to obtain the source of the white light, without mixing the 
light of each color completely, even if it is intermingled and mounts LED50 from which the white 
light is not acquired since it is single wavelength (monochrome), and wavelength (luminescent 
color) differs since the directivity of light is strong in a substrate 51, and especially its shadow of 
an irradiated object will be visible to rainbow color. Therefore, it is impossible to realize the 
delicate color difference like daylight color and white like the lighting system which makes a 
fluorescent lamp the light source. Moreover, if LED50 is mounted in a substrate 51 by high 
density, while temperature will rise by generation of heat from each LED50 and luminous 
efficiency and brightness will fall, the life of each LED 50 will become short. Furthermore, since 
the height dimension of LED50 is large, thin-shape-izing is difficult. 

[0005] The place which succeeds in this invention in view of the above-mentioned problem, and 
is made into the purpose of invention of claim 1 and claim 12-14 The place which is to offer the 
LED lighting system in which thin-shape-izing is possible while the luminous intensity distribution 
of arbitration are obtained easily, and is made into claim 2 and claim 15, and the purpose of 
invention of 16 Further the place made into the purpose of invention of claim 4-1 1 by being in 
offering the LED lighting system which can realize the delicate color difference like white or 
daylight color It is in offering the LED lighting system which suppresses a temperature rise, 
prevents the fall of luminous efficiency and brightness, and can also lengthen the life of a light 
emitting diode component. 
[0006] 

[Means for Solving the Problem] Invention of claim 1 is characterized by arranging 1 thru/or two 
or more light emitting diode components in each above-mentioned crevice or heights 
respectively, while forming either [ at least / two or more ] a crevice or heights in the substrate, 
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in order to attain the above-mentioned purpose, and while the luminous intensity distribution of 
arbitration are obtained easily, thin shape-ization of it is attained. 

[0007] It is characterized by including 1 thru/or two or more sorts of light emitting diode 
components from which invention of claim 2 differs in the luminescent color in invention of claim 
1 at two or more above-mentioned light emitting diode components, and the delicate color 
difference like white or daylight color becomes realizable. In claim 1 or invention of 2. invention 
of claim 3 is characterized by establishing a reflective means to reflect the light from the above 
mentioned light emitting diode component in the above-mentioned crevice or heights, and can 
attain efficient-ization in a high brightness list. 

[0008] Invention of claim 4 can form the metal plate which serves as a gland of two or more light 
emitting diode components at some above-mentioned substrates [ at least ] in invention of claim 
1 can be characterized by to contact the above-mentioned light emitting diode component to 
this metal plate, and to grow into it. can radiate heat efficiently with a metal plate in the heat 
which a light emitting diode component emits, and it can prolong the life of a light emitting diode 
component while it suppresses a temperature rise and can prevent the fall of luminous efficiency 

or brightness. . . 

[0009] In invention of claim 1, invention of claim 5 can be characterized by arranging the metal 
radiator which reflects the light from the light emitting diode component concerned in the 
surroundings of the light emitting diode component of the crevice of the above-mentioned 
substrate, or heights at least, can radiate heat efficiently with a metal radiator in the heat which 
a light emitting diode component emits, and it can prolong the life of a light emitting diode 
component while it suppresses a temperature rise and can prevent the fall of luminous efficiency 

or brightness. ... j 

[0010] Invention of claim 6 forms a copper-clad metal substrate in the above-mentioned 
substrate in invention of claim 1 at one. Mount the above-mentioned light emitting diode 
component in the copper-clad part formed in one field of this copper-clad metal substrate, and 
it considers as a gland. It is characterized by mounting the circuit element which constitutes the 
control means which controls luminescence of the above-mentioned light emitting diode 
component in the field of another side of the above-mentioned copper-clad metal substrate, and 
while being able to attain a miniaturization, shielding to the noise of a control means is also 

attained. . , £ . . 

[0011] Invention of claim 7 is equipped with the radiator which radiates heat in invention of claim 
1 in the heat emitted from the above-mentioned light emitting diode component. It can be 
characterized by preparing two or more concave heights in this radiator, and heat can be 
efficiently radiated with a radiator in the heat which a light emitting diode component emits. By 
preparing especially concave heights, the surface area of a radiator can be made to be able to 
increase and heat can be radiated efficiently, and while suppressing a temperature rise and being 
able to prevent the fall of luminous efficiency or brightness, the life of a light emitting diode 
component can be prolonged. 

[0012] In invention of claim 1, invention of claim 8 can be characterized by having a radiation fin 
in contact with a part of above-mentioned light emitting diode component [ at least ]. can 
radiate heat efficiently with a radiation fin in the heat which a light emitting diode component 
emits, and it can prolong the life of a light emitting diode component while it suppresses a 
temperature rise and can prevent the fall of luminous efficiency or brightness. 
[0013] In invention of claim 1. invention of claim 9 can be characterized by laying underground 
the heat dissipation pin which contacts by at least the above-mentioned light emitting diode 
component and the part in the above-mentioned substrate, can radiate heat efficiently by the 
heat dissipation pin in the heat which a light emitting diode component emits, and it can prolong 
the life of a light emitting diode component while it suppresses a temperature rise and can 
prevent the fall of luminous efficiency or brightness. 

[0014] In invention of claim 1. invention of claim 10 is characterized by forming the heights of 
the above-mentioned substrate in a multilayer, makes the heat which a light emitting diode 
component emits emit by the convection current of air, and it can prolong the life of a light 
emitting diode component while it suppresses the temperature rise of a light emitting diode 
component and can prevent the fall of luminous efficiency or brightness. In invention of claim 1, 
invention of claim 1 1 is characterized by preparing the through tube for ventilation in the above- 
mentioned substrate near [ above-mentioned ] the light emitting diode component, makes the 
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heat from a light emitting diode component emit by the convection current of the air which 
passes along a through tube, and it can prolong the life of a light emitting diode component while 
it suppresses the temperature rise of a light emitting diode component and can prevent the fall 
of luminous efficiency or brightness. 

[0015] In invention of claim 1, invention of claim 12 does not have to be characterized by 
arranging the above-mentioned light emitting diode component so that the P-type 
semiconductor and N-type semiconductor of the light emitting diode component concerned may 
be located in a line with abbreviation parallel to the component side of the above-mentioned 
substrate, does not need to use wirebonding for mounting of a light emitting diode component, it 
can prevent the shadow of a wire arising while it can increase luminous efficiency, and it can 
extend the design degree of freedom of a luminous-intensity-distribution property. 
[0016] In invention of claim 1, invention of claim 13 can be characterized by forming the above- 
mentioned substrate so that regularity may be given in the luminescence direction of two or 
more above-mentioned light emitting diode components, and it can control a luminous-intensity- 
distribution property easily according to the configuration of a substrate. In invention of claim 1, 
invention of claim 14 can be characterized by arranging 1 thru/or two or more light emitting 
diode components in each above-mentioned crevice or heights respectively, and can extend the 
exposure range of light to substantially omnidirectional [ of the perimeter of a substrate ] while it 
forms either [ at least ] a crevice or heights in both sides of the above-mentioned substrate. 
[0017] Invention of claim 15 arranges two or more sorts of light emitting diode components from 
which it has 1 thru/or two or more above-mentioned crevices, or heights, and the luminescent 
color differs in this crevice or heights in invention of claim 1, and constitutes a cel. It is 
characterized by being formed using this eel two or more, and when some light emitting diode 
components are un-switching on the light by the defect or long term deterioration generated in 
the production process, it can be made to restore cheaply by exchanging only the eel in which 
the light emitting diode component which was concerned un-switching on the light is contained. 
Moreover, if the eel from which color mixture or a luminous-intensity-distribution property 
differs is combined, it is realizable with a configuration with the easy LED lighting system for an 
ornament. 

[0018] Invention of claim 16 can improve the flicker property of the light which gives people 
displeasure in invention of claim 1 by it being characterized by forming a means to fine-vibrate 
the above-mentioned light emitting diode component in the above-mentioned substrate, and 
being able to acquire the color mixture and the luminous-intensity-distribution property of 
arbitration by vibrating a specific light emitting diode component, and controlling vibration. In 
invention of claim 1, invention of claim 17 is characterized by forming the above-mentioned 
substrate free [ bending ], becomes possible [ being able to bend a substrate free and changing a 
luminous-intensity-distribution property easily ], and can be easily attached in housing etc., 
without moreover using etc. using the elasticity of a substrate. 

[0019] Invention of claim 18 can be characterized by enabling cutting of the above-mentioned 
substrate at the dimension unit in which the above-mentioned light emitting diode component of 
the predetermined number is contained in invention of claim 1, can cut and use a substrate for a 
dimension from which a required illuminance is obtained, it is efficient, is possible in moreover 
creating a substrate in a big unit, and can aim at a cost cut. 
[0020] 

[Embodiment of the Invention] (Operation gestalt 1) Similarly the important section side-face 
sectional view in which drawin g 1 shows the operation gestalt 1 of this invention, and drawing 2 
are perspective views. As shown in drawing 2 , many crevices 1 1 are arranged in one side of the 
rectangle tabular MID (microwave circuit mold goods) substrate 10 in all directions, and three 
light emitting diode components (it abbreviates to an "LED chip" hereafter.) 1 are mounted in 
the base of the crevice 11. 

[0021] Next, the production process of the above-mentioned MID substrate (it is only hereafter 
called a "substrate".) 10 is explained. An insulating base material is formed with injection molding 
using electric insulation ingredients, such as polyimide, polyether imide, a polyamide, and a liquid 
crystal polymer. And it carries out establishing a crevice 1 1 in the mounting part of the LED chip 
1 etc., and the insulating base material of the solid configuration of a three dimension is formed. 
[0022] After carrying out alkaline degreasing of this insulating base material, plasma treatment of 
that front face is carried out, and surface activation and detailed surface roughening are 
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performed. Then, metal membranes (plating substrate layer), such as copper, silver, gold, nickel, 
platinum, or palladium, are formed in the front face of an insulating base material with sputtering, 
vacuum deposition, etc. The thickness of this metal layer has desirable 0.1-2 [mum] extent. 
[0023] And the electromagnetic wave of laser etc. is irradiated and the above-mentioned metal 
membrane is removed. When the 2nd higher-harmonic-wave YAG laser, an YAG laser, excimer 
laser, etc. are desirable and scan a laser beam with a galvanomirror as this laser Parts other 
than circuit section 1 2 which is the part which forms a circuit among the front faces of an 
insulating base material, It is what is irradiated in the non-circuit section 13 used as the 
insulating tooth space between the circuit sections 1 2. Namely, by [ of the non-circuit section 
1 3 ] irradiating a border area with the circuit section 1 2 along with the pattern of the non-circuit 
section 1 3 at least The metal membrane of a border area with the circuit section 1 2 of the non- 
circuit section 1 3 is removed. 

[0024] Next, the circuit board (substrate 10) which supplied electric power to the circuit section 
12, performed electrolytic copper plating by the copper-sulfate plating bath (copper-sulfate 80 
g/l, sulfuric-acid 1 80 g/l, chlorine, brightener), for example, performed electric nickel plating, 
electric gilding (for example, the product made from EEJA: trade name tempeh REXX 401), etc. 
by the Watts bath (nickel-sulfate 270 g/l, nickel chloride 50 g/l, boric-acid 40 g/l, brightener), 
and formed the metal membrane of given thickness is obtained. The metal membrane in which 
the non-circuit section 1 3 remained may be removed by software etching etc. if needed. 
[0025] The LED chip 1 is mounted in the crevice 1 1 of the substrate 1 0 obtained by the above- 
mentioned approach, and the LED chip 1 is electrically joined to the circuit section 12 with 
electroconductive glue (die bond). The up electrode and the circuit section 1 2 of the LED chip 1 
are joined by the gold streak 14 after that (wye bond). In addition, high brightness and efficient- 
ization can be attained by considering as the structure which makes a mirror plane to inside 1 1 a 
of the crevice 1 1 where the LED chip 1 is mounted, and serves as a reflecting plate. The degree 
is filled up with transparence resin in a crevice 1 1, and the LED chip 1 is closed. It is desirable to 
establish a weir in a substrate 10 so that the above-mentioned transparence resin may not flow 
out out of a crevice 1 1 at this time. Finally the diffusion plate 1 5 which consists of transparence 
resin etc. is attached in the front face (component side) of a substrate 10, and the module of the 
LED lighting system of this operation gestalt is completed. 

[0026] In order to mount two or more LED chips 1 in a crevice 1 1 and to arrange them in three 
dimensions to the substrate 10 of MID as mentioned above, while the luminous-intensity- 
distribution property of arbitration is easily acquired according to the configuration of a 
substrate 10, modular thin shape-ization is attained as compared with the conventional example 
which arranged many light emitting diodes of a discrete mold on the substrate. Moreover, 
desirably, if it is made to mount red, blue, and two or more sorts from which the luminescent 
color differs for the LED chip 1 to mount of LED chips 1 that include three green kinds at least, 
color mixture of the luminescent color of each LED chip 1 can be carried out, and one or more 
kinds of delicate color difference like the white in a fluorescent lamp or daylight color can be 
realized in the light of the whole module. 

[0027] In addition, what is necessary is just to arrange the LED chip 1 in three dimensions by 
preparing heights in the substrate 10 instead of the main point limited to this, and forming a 
substrate 10 in the three-dimension configuration of other versatility [ **** / mounting the LED 
chip 1 in these heights ], although the crevice 1 1 was established in the substrate 10 and the 
three-dimension configuration was formed with this operation gestalt. 

(Operation gestalt 2) Drawing 3 is the side-face sectional view showing the operation gestalt 2 
of this invention. This operation gestalt forms the metal plate 1 6 used as the gland of a circuit 
including the LED chip 1 in the rear face (anti-component side) of a substrate 10, mounts the 
LED chip 1 on the metal plate 16 exposed on the base of a crevice 1 1, and the description is in 
the point of having made it make the heat which the LED chip 1 emits radiating heat efficiently 
with a metal plate 16. In addition, the same sign is given to the part which is common in the 
operation gestalt 1 about other configurations since it is common, and explanation is omitted. 
[0028] Next, about the production process of the substrate 10 of this operation gestalt, only a 
different point from the operation gestalt 1 is explained. The metal plate (for example, copper 
plate) 16 of suitable magnitude and a configuration is put in into metal mold, and an insulating 
base material is formed with insertion injection molding. Polyimide, polyether imide, a polyamide, 
a liquid crystal polymer, etc. are used for an electric insulation ingredient like the operation 
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gestalt 1. A metal plate 16 may be beforehand formed in a solid configuration by sheet metal 
work, machining, scientific etching, etc. 

[0029] Here, a metal plate 16 is exposed from the above-mentioned base by exposing a metal 
plate 1 6 from the base of the crevice 1 1 where the LED chip 1 is mounted in shaping and 
coincidence, or removing shaping resin by laser or honing after shaping. After carrying out 
alkaline degreasing of the insulating base material, in order to activate a metal plate 16, chemical 
etching of the front face is carried out. Plasma treatment of the front face of an insulating base 
material is carried out to the degree, and surface activation and detailed surface roughening are 
performed. The module of an LED lighting system is completed like the operation gestalt 1 below 
by forming a metal layer, forming the non-circuit section 13 in circuit section 12 list, and 
mounting the LED chip 1 in a crevice 1 1 finally, and closing by transparence resin, and attaching 
the diffusion plate 15 in the component side of a substrate 10. 

[0030] As mentioned above, according to this operation gestalt, the LED chip 1 is mounted in a 
metal plate 16 by making a metal plate 16 into the common gland of a circuit, a metal plate 16 
and the LED chip 1 are contacted directly, with a metal plate 16, heat can be radiated efficiently 
and the heat generated from the LED chip 1 can be removed. Therefore, the temperature rise of 
the LED chip 1 can be prevented, and the fall of luminous efficiency or brightness can be 
suppressed, and the life of the LED chip 1 can also be prolonged. 

[0031] (Operation gestalt 3) Similarly the important section side-face sectional view in which 
drawing 4 shows the operation gestalt 3 of this invention, and drawing 5 are top views. This 
operation gestalt arranges the radiator 1 7 which changes from a metal etc. to the perimeter of 
the LED chip 1 mounted in the substrate 10, and reflects light in it, and the description is in the 
point of having used the heat sink 17 for heat dissipation of the LED chip 1 also [ reflecting 
plate ]. In addition, the same sign is given to the part which is common in the operation gestalt 1 
about other configurations since it is common, and explanation is omitted. 
[0032] Next, about the production process of the substrate 1 0 of this operation gestalt, only a 
different point from the operation gestalt 1 is explained. The heat sink (for example, copper 
plate) 17 of suitable magnitude and a configuration is put in into metal mold, and an insulating 
base material is formed with insertion injection molding. Polyimide, polyether imide, a polyamide, 
a liquid crystal polymer, etc. are used for an electric insulation ingredient like the operation 
gestalt 1. The heat sink 17 is formed in a solid configuration (configuration in which much crevice 
1 7a in which the LED chip 1 is specifically mounted was arranged) which changes with a 
reflecting plate by sheet metal work, machining, scientific etching, etc. beforehand. 
[0033] After carrying out alkaline degreasing of the insulating base material, in order to activate 
a heat sink 17, chemical etching of the front face is carried out. Plasma treatment of the front 
face of an insulating base material is carried out to the degree, and surface activation and 
detailed surface roughening are performed. The module of an LED lighting system is completed 
by forming a metal layer, forming the non-circuit section 13 in circuit section 12 list hereafter, 
and mounting the LED chip 1 in crevice 1 7a of a heat sink 1 7 finally, and closing by transparence 
resin, and attaching the diffusion plate 1 5 in the component side of a substrate 1 0. 
[0034] As mentioned above, according to this operation gestalt, by having arranged in the 
surroundings of the LED chip 1 the heat sink 1 7 which serves as a reflecting plate, a heat sink 
1 7 and the LED chip 1 are contacted directly, heat can be radiated efficiently and the heat 
generated from the LED chip 1 can be removed by the heat sink 17. Therefore, the temperature 
rise of the LED chip 1 can be prevented, and the fall of luminous efficiency or brightness can be 
suppressed, and the life of the LED chip 1 can also be prolonged. 

[0035] (Operation gestalt 4) Drawing 6 is the important section side-face sectional view showing 
the operation gestalt 3 of this invention. This operation gestalt forms the metal membrane (for 
example, copper film) which reflects light in crevice 1 1 inside of a substrate 10, and the 
description is in the point of having used this metal membrane also [ reflecting plate / the 
radiator 18 which radiates heat in the LED chip 1, and ]. In addition, the same sign is given to the 
part which is common in the operation gestalt 1 about other configurations since it is common, 
and explanation is omitted. 

[0036] Next, about the production process of the substrate 10 of this operation gestalt, only a 
different point from the operation gestalt 1 is explained. An insulating base material is formed 
with injection molding using electric insulation ingredients, such as polyimide, polyether imide, a 
polyamide, and a liquid crystal polymer. And it carries out establishing a crevice 1 1 in the 
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mounting part of the LED chip 1 etc., and the insulating base material of the solid configuration 
of a three dimension is formed. After carrying out alkaline degreasing of this insulating base 
material, plasma treatment of that front face is carried out, and surface activation and detailed 
surface roughening are performed. Then, metal membranes (plating substrate layer), such as 
copper, silver, gold, nickel, platinum, or palladium, are formed in the front face of an insulating 
base material with sputtering, vacuum deposition, etc. 

[0037] And although it is that (laser patterning) which irradiates the electromagnetic wave of 
laser etc., removes the above-mentioned metal membrane, and forms a circuit pattern, a metal 
membrane is removed so that the whole metal membrane (radiator 18) currently formed in the 
inside of a crevice 1 1 at this time may constitute the circuit section 1 2. The module of an LED 
lighting system is completed by mounting the LED chip 1 in the base of the crevice 1 1 in which 
the radiator 1 8 was formed hereafter, and closing by transparence resin, and attaching the 
diffusion plate 15 in the component side of a substrate 10. 

[0038] As mentioned above, by having used the metal membrane (metal plating) also [ reflecting 
plate / a radiator 1 8 and ] also in this operation gestalt, and having arranged in the surroundings 
of the LED chip 1, a radiator 18 and the LED chip 1 are contacted directly, with a radiator 18, 
heat can be radiated efficiently and the heat generated from the LED chip 1 can be removed. 
Therefore, the temperature rise of the LED chip 1 can be prevented, and the fall of luminous 
efficiency or brightness can be suppressed, and the life of the LED chip 1 can also be prolonged. 

[0039] (Operation gestalt 5) Drawing 7 is the important section side-face sectional view showing 
the operation gestalt 5 of this invention. With this operation gestalt, to the field of the opposite 
side of the MID substrate 10 with which many crevices 1 1 were formed in one side, a copper- 
clad metal substrate (It is only hereafter called a "metal substrate".) While preparing 1 9 and 
making conductive layer 1 9a of this metal substrate 1 9 into the gland of the LED chip 1 , the 
description is in the point of having mounted the circuit elements (chip) 20, such as IC which 
constitutes the control circuit which controls luminescence of the LED chip 1 , resistance, and a 
capacitor, in insulating-layer 1 9b of the metal substrate 1 9. In addition, the same sign is given to 
the part which is common in the operation gestalt 1 about other configurations since it is 
common, and explanation is omitted. 

[0040] Next, the production process of the substrate 1 0 of this operation gestalt is explained 
briefly. The metal substrate 19 is first put in into metal mold, and an insulating base material is 
formed with insertion injection molding. Polyimide, polyether imide, a polyamide, a liquid crystal 
polymer, etc. are used for an electric insulation ingredient like the operation gestalt 1 . After 
carrying out alkaline degreasing of the insulating base material, plasma treatment of the front 
face of an insulating base material is carried out, and surface activation and detailed surface 
roughening are performed. After forming a metal layer and forming the non-circuit section 1 3 in 
circuit section 1 2 list after that, the LED chip 1 is mounted on conductive layer 1 9a of the metal 
substrate 19 exposed to crevice 11 base of a substrate 10, and it closes by transparence resin. 
[0041] Here, with this operation gestalt, after closing the LED chip 1 mounted in the crevice 1 1 
by transparence resin, the circuit (wiring) pattern for forming a control circuit in insulating-layer 
19b of the metal substrate 19 is formed. The method of exposing / etching which is the general 
formation approach of a printed circuit board, or any of the laser patterning method is sufficient 
as this pattern formation approach. And the module of an LED lighting system completes the 
circuit elements (chip) 20, such as IC, resistance, and a capacitor, by carrying out solder 
mounting after the above-mentioned circuit pattern formation. 

[0042] As mentioned above, according to this operation gestalt, by mounting the LED chip 1 in 
conductive layer 19a of the copper-clad metal plate 19 by which insert molding was carried out 
to the substrate 10, and considering as a gland, heat can be efficiently radiated with the metal 
substrate 19, and the heat which the metal substrate 19 and the LED chip 1 are contacted 
directly, and emits them from the LED chip 1 can be removed. Therefore, the temperature rise of 
the LED chip 1 can be prevented, and the fall of luminous efficiency or brightness can be 
suppressed, and the life of the LED chip 1 can also be prolonged. And in order to mount the 
circuit elements 20, such as a control circuit which controls luminescence of the LED chip 1, in 
insulating-layer 19b of the metal substrate 19, while a modular miniaturization is attained, there 
is an advantage that shielding of a circuit element 20 to a noise can also be aimed at. 
[0043] (Operation gestalt 6) Drawing 8 is the important section side-face sectional view showing 
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the operation gestalt 6 of this invention. This operation gestalt has the description in the point of 
having mounted the LED chip 1 in the base and side face in the crevice 1 1 which formed the 
MID substrate 10 in one side of a radiator (metal plate) 21 which prepared irregularity in the 
front face, and was formed in the front face of this substrate 10. 

[0044] Next, the production process of the substrate 10 of this operation gestalt is explained 
briefly. The metal plate (for example, copper plate) 21 in which irregularity was formed on the 
front face is put in into metal mold, and a substrate 10 is formed with insertion injection molding. 
Polyimide, polyether imide, a polyamide, a liquid crystal polymer, etc. are used for an electric 
insulation ingredient like the operation gestalt 1. A metal plate 21 is solid formation (much 
crevice 21a corresponding to the crevice 1 1 where the LED chip 1 is specifically mounted is 
formed.) which has irregularity by sheet metal work, machining, scientific etching, etc. 
beforehand. 

[0045] After carrying out alkaline degreasing of the shaping substrate, in order to activate a 
metal plate 21, chemical etching of the front face is carried out. Plasma treatment of the front 
face of an insulating base material is carried out to the degree, and surface activation and 
detailed surface roughening are performed. Hereafter, a metal layer is formed and the non-circuit 
section 13 is formed in circuit section 12 list. And the module of an LED lighting system is 
completed by mounting the LED chip 1 in the crevice 1 1 of a substrate 10 finally, and closing by 
transparence resin, and attaching the diffusion plate 15 in the component side of a substrate 10. 
[0046] As mentioned above, according to this operation gestalt, by having increased the surface 
area of a metal plate 21 by preparing irregularity in a front face, heat can be radiated efficiently 
and the heat generated from the LED chip 1 can be removed. Therefore, the temperature rise of 
the LED chip 1 can be prevented, and the fall of luminous efficiency or brightness can be 
suppressed, and the life of the LED chip 1 can also be prolonged. 

[0047] (Operation gestalt 7) Drawing 9 is the important section side-face sectional view showing 
the operation gestalt 7 of this invention. This operation gestalt has the description in the point 
equipped with the radiation fin 22 in contact with some LED chips [ at least ] 1. A radiation fin 
22 is a product made from aluminum die casting, is put in into metal mold and formed in a 
substrate 10 and one by insertion injection molding. Polyimide, polyether imide, a polyamide, a 
liquid crystal polymer, etc. are used for an electric insulation ingredient like the operation gestalt 
1. After carrying out alkaline degreasing of the shaping substrate, in order to activate a radiation 
fin 22, chemical etching of the front face is carried out. Plasma treatment of the front face of an 
insulating base material is carried out to the degree, and surface activation and detailed surface 
roughening are performed. Hereafter, a metal layer is formed and the non-circuit section 13 is 
formed in circuit section 12 list. And the module of an LED lighting system is completed by 
mounting the LED chip 1 in the crevice 1 1 of a substrate 10 finally, and closing by transparence 
resin, and attaching the diffusion plate 15 in the component side of a substrate 10. Some LED 
chips 1 mounted in the crevice 1 1 make the radiation fin 22 have contacted here. 
[0048] As mentioned above, according to this operation gestalt, by having a substrate 10 and 
really fabricated the radiation fin 22 in contact with some LED chips [ at least ] 1, heat can be 
efficiently radiated with a radiation fin 22, and the heat generated from the LED chip 1 can be 
removed. Therefore, the temperature rise of the LED chip 1 can be prevented, and the fall of 
luminous efficiency or brightness can be suppressed, and the life of the LED chip 1 can also be 
prolonged. 

[0049] (Operation gestalt 8) Drawing 10 is the important section side-face sectional view 
showing the operation gestalt 8 of this invention. Much heights 24 are arranged in one side of the 
substrate 23 of MID in all directions, and the LED chip 1 is mounted in the top-most vertices of 
the heights 24. The production process of the above-mentioned substrate 23 is explained briefly. 
An insulating base material is formed with injection molding using electric insulation ingredients, 
such as polyimide, polyether imide, a polyamide, and a liquid crystal polymer. And while forming 
heights 24 in the mounting part of the LED chip 1, a through hole 25 is formed in heights 24. 
[0050] After carrying out alkaline degreasing of this insulating base material, plasma treatment of 
that front face is carried out, and surface activation and detailed surface roughening are 
performed. Then, metal membranes (plating substrate layer), such as copper, silver, gold, nickel, 
platinum, or palladium, are formed in the front face of an insulating base material with sputtering, 
vacuum deposition, etc. And the electromagnetic wave of laser etc. is irradiated and the metal 
membrane of a border area with the circuit section of the non-circuit section is removed. Next, 
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the circuit board (substrate 23) which supplied electric power to the circuit section, for example, 
formed the metal membrane of ****** given thickness for electrolytic copper plating by the 
copper-sulfate plating bath is obtained. And the heat dissipation pin 26 is pressed fit in the 
through hole 25 formed in heights 24. 

[0051] The LED chip 1 is mounted in the heights 24 of the substrate 23 obtained by the above- 
mentioned approach, and the LED chip 1 is electrically joined to the circuit section (the heat 
dissipation pin 26 is included) with electroconductive glue (die bond). The up electrode and the 
circuit section of the LED chip 1 are joined by the gold streak after that (wye bond). In addition, 
high brightness and efficient-ization can be attained by considering as the structure which 
makes a mirror plane to perimeter slant-face 24a of the heights 24 in which the LED chip 1 is 
mounted, and serves as a reflecting plate. The LED chip 1 is closed with transparence resin to 
the degree. Finally the diffusion plate which consists of transparence resin etc. is attached in the 
front face (component side) of a substrate 10, and the module of the LED lighting system of this 
operation gestalt is completed. 

[0052] As mentioned above, according to this operation gestalt, by having formed the heat 
dissipation pin 26 which contacts some LED chips 1 at least in the substrate 24 under the LED 
chip 1 , heat can be efficiently radiated by the heat dissipation pin 26, and the heat generated 
from the LED chip 1 can be removed. Therefore, the temperature rise of the LED chip 1 can be 
prevented, and the fall of luminous efficiency or brightness can be suppressed, and the life of the 
LED chip 1 can also be prolonged. 

[0053] (Operation gestalt 9) Drawing 1 1 is the important section side elevation showing the 
operation gestalt 9 of this invention. This operation gestalt forms the multilayer heights 28 in the 
substrate 27 of MID, and makes the substrate 27 whole the so-called tower configuration (the 
shape of a screw type), and the description is that it arranged two or more LED chips 1 in each 
class of these heights 28 respectively. 

[0054] Injection molding of the substrate 27 is carried out using the metal mold formed in the 
tower configuration. In addition, since it is common in the operation gestalt 1 about subsequent 
processes, explanation is omitted. However, after mounting the LED chip 1 in a substrate 27, the 
closure by synthetic resin does not carry out. By the way, if the temperature of the LED chip 1 
rises by energization, while the air near the LED chip 1 can warm, an ascending air current will 
occur and air will go up along with the heights 28 of a substrate 27, from the lower part of a 
substrate 27, the heat of the LED chip 1 is taken and cooled because air with low temperature 
flows in. 

[0055] As mentioned above, with this operation gestalt, by forming the multilayer heights 28 in 
the substrate 27 of MID, making the substrate 27 whole into the so-called tower configuration 
(the shape of a screw type), and having arranged two or more LED chips 1 in each class of these 
heights 28 respectively, the heat emitted from the LED chip 1 can be made to be able to emit by 
the air current (convection current) of air, and the temperature rise of the LED chip 1 can be 
prevented. Therefore, the fall of the luminous efficiency of the LED chip 1 or brightness can be 
suppressed, and a life can also be prolonged. 

[0056] (Operation gestalt 10) Drawing 12 is the important section side elevation showing the 
operation gestalt 10 of this invention. This operation gestalt has the description in the point of 
having formed the through tube 31 for ventilation (through hole) which penetrates the above- 
mentioned crevice [ where the LED chip 1 is mounted in one side to the substrate 29 with which 
many crevices 30 were formed ] 30, and rear-face side of a substrate 29. 

[0057] A through tube 31 is formed at the time of shaping of the substrate 29 of MID. In addition, 
since it is common in the operation gestalt 1 about subsequent processes, explanation is 
omitted. However, after mounting the LED chip 1 in the crevice 30 of a substrate 29, the closure 
by synthetic resin does not carry out. If it ** and the temperature of the LED chip 1 rises by 
energization, the air near the LED chip 1 can warm and an ascending air current will occur. 
Therefore, air with low temperature flows in from the opposite side of a substrate 29 through a 
through tube 31, and the heat of the LED chip 1 is taken and cooled. 

[0058] As mentioned above, with this operation gestalt, by having formed the through tube 31 for 
ventilation which penetrates the crevice [ where the LED chip 1 is mounted ] 30, and rear-face 
side of a substrate 29, the heat emitted from the LED chip 1 can be made to be able to emit by 
the air current (convection current) of air, and the temperature rise of the LED chip 1 can be 
prevented. Therefore, the fall of the luminous efficiency of the LED chip 1 or brightness can be 
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suppressed, and a life can also be prolonged. 

[0059] Although light is irradiate in all the directions in the flat surface which the LED chip 1 
emits light at the time of migration of the electron in the junction interface of P-type 
semiconductor 1a and N-type semiconductor 1b as it is indicate in drawin g 15 as (the operation 
gestalt 1 1) in time, and includes a junction interface, light is interrupt by the mounting direction 
metallurgy line (wire) 14 of the LED chip 1 to a substrate 10, the direction of radiation of light 
will receive constraint, or a shadow will be make. 

[0060] So, with this operation gestalt, as shown in drawing 13 , the description is in the point 
which arranged the LED chip 1 so that P-type semiconductor 1a and N-type semiconductor 1b 
might be located in a line with abbreviation parallel to the component side of a substrate 10, and 
since other configurations are as common as the operation gestalt 1, explanation is omitted. As 
shown in drawin g 13 , one step of part in which the LED chip 1 is mounted is highly formed from 
the perimeter, the pad 32 is formed in the both sides, and connection with P-type 
semiconductorla of these pads 32 and the LED chip 1 and N-type semiconductor 1b is made by 
solder or electroconductive glue 33. Since the LED chip 1 is mounted in the part formed highly 
one step here, the short circuit accident at the time of the above-mentioned connection can be 
prevented. In addition, the LED chip 1 has the desirable thing of the cube of 0.3 [mm]. 
[0061] According to this operation gestalt, as mentioned above by having arranged the LED chip 
1 so that P-type semiconductor 1a and N-type semiconductor 1b might be located in a line with 
abbreviation parallel to the component side of a substrate 10 Since the light which both plane of 
composition will carry out [ light ] an abbreviation rectangular cross with the front face of a 
substrate 10, and is emitted from the LED chip 1 is irradiated in the perpendicular direction to a 
substrate 10, the luminous efficiency of the LED chip 1 can be raised without interrupting light 
by the gold streak (wire) 14, and making a shadow. 

[0062] In addition, even if it establishes a hollow 33 in a fillet part as shown in drawing 14 , and it 
joins the LED chip 1 with electroconductive glue etc. in this hollow 33, generating of the above- 
mentioned short circuit at the time of electric connection can be prevented. As mentioned 
above, according to this operation gestalt, by having arranged the LED chip 1 so that P-type 
semiconductor 1a and N-type semiconductor 1b might be located in a line with abbreviation 
parallel to the component side of a substrate 10, the luminescence direction of the LED chip 1 
can consider as abbreviation parallel to a substrate 10, the shadow of a wire (gold streak) 14 can 
be lost, and the luminous efficiency of the LED chip 1 can be increased. 
[0063] (Operation gestalt 1 2) Drawing 16 is the important section side-face sectional view 
showing the operation gestalt 12 of this invention. With this operation gestalt, the description is 
in the point in which the substrate was formed so that regularity may be given in the 
luminescence direction of two or more LED chip 1 **, as shown in drawin g 16 , one side 
(component side) of a substrate 34 is formed in a cross-section serrate, and the LED chip 1 is 
mounted in each slant-face 34a. 

[0064] Although it is generally regular in the mounting sense and the luminescence direction over 
a substrate 34 of the LED chip 1, desired luminous intensity distribution and a desired 
condensing property can be acquired by forming the substrate 34 of MID in the solid 
configuration of arbitration. And since it has formed so that the direction of the LED chip 1 
mounted in the completed module may turn to an one direction regularly, there is an advantage 
that light turns into luminous intensity distribution of an one direction, and luminous efficiency 
becomes good. 

[0065] Since the substrate 34 was formed according to this operation gestalt as mentioned 
above so that regularity might be given in the luminescence direction of two or more LED chips 
1, according to the configuration of a substrate 34, a luminous-intensity-distribution property 
can be controlled easily, and there is an advantage that a utilization factor is good, with the 
collection-and-delivery light which moreover took the whole module into consideration. 
Furthermore, there is an advantage that it is not necessary with the configuration of a substrate 
34 to establish the optical means of a lens etc. separately since luminous-intensity-distribution 
control is possible. 

[0066] Although a role of a lens is played by forming in a shell form from the former the epoxy 
resin which closes an LED chip, for example with a certain discrete type of light emitting diode 
and light can be irradiated in all the directions of about 360 degrees in (the operation gestalt 1 3) 
and time, in mounting two or more light emitting diodes in a substrate, it becomes difficult for it 
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to be interrupted by the substrate and to irradiate light in the direction of a perimeter enclosure. 

[0067] then, the point of having formed two or more each crevices 36 in front flesh-side both 
sides of the substrate 35 of MID with this operation gestalt as shown in drawing 1 7 , and having 
mounted the LED chip 1 in the base of each crevice 36 — the description — it is — thereby — 
the perimeter of a substrate 35 — light can be mostly irradiated in all the directions. In addition, 
since the manufacture approach of a substrate 35 is as common as the operation gestalt 1 , 
explanation is omitted. As mentioned above, according to this operation gestalt, by having formed 
two or more crevices 36 in front flesh-side both sides of a substrate 35 respectively, and having 
mounted the LED chip 1 in the base of each crevice 36, light can be irradiated and it can be 
used for substantially omnidirectional like the conventional fluorescent lamp or an incandescent 
lamp. Moreover, the packaging density of the LED chip 1 to a substrate 35 can be increased, the 
whole brightness can be raised, and there is an advantage that the degree of freedom of a 
luminous-intensity-distribution design becomes large further. 

[0068] Even when some LED chips 1 stop lighting up by the defect and long term deterioration 
which much LED chips 1 are mounted in one substrate 10 in the above-mentioned operation 
gestalten 1-13 in time with (the operation gestalt 14), for example, are generated on a 
production process, it is necessary to exchange the substrate 10 whole in which the LED chip 1 
which is not turned [ concerned ] on is included, and inconvenient. 

[0069] So, with this operation gestalt, the module which makes one unit monochrome LED chips 
[ of **** / 1a-1d ] (for example, red, green, blue, and yellow) combination is used as one eel S, 
and the description is that it constituted the LED lighting system from combining two or more 
these eels S. The LED chips 1a-1d of the four above-mentioned color are arranged in the 
crevice 1 1 of the substrate 10 of the shape of a sheet formed by the same approach as the 
operation gestalt 1 as shown in drawing 18 in the shape of a matrix, and it has mounted in it 
(refer to drawing 1 9 (a)). Thus, one crevice 1 1 where the LED chips 1a-1d of four colors were 
mounted is used as one eel S, and a dicing saw cuts for every eel in the broken-line part in 
drawing 1 8 . And a module newly consists of mounting the cut 1 eel S in a printed circuit board 
etc. again (refer to drawing 19 R> 9 (b)). By making into one unit the 1 eel S which includes four 
LED chips 1 mounted in the same crevice 1 1 as mentioned above according to this operation 
gestalt, and having constituted the LED lighting system from combining two or more these eels S 
When some LED chips 1 are un— switching on the light by the defect or long term deterioration 
generated in the production process, an LED lighting system can be cheaply restored by 
exchanging for an excellent article the eel S in which the LED chip 1 which was concerned un- 
switching on the light is included. Moreover, if the eel S from which color mixture or a luminous- 
intensity-distribution property differs is combined, the LED lighting system for an ornament also 
has the advantage that it is realizable with an easy configuration. 

[0070] (Operation gestalt 1 5) Drawing 20 is the important section perspective view showing the 
operation gestalt 15 of this invention. This operation gestalt has the description in the point of 
having established a means (micro machine section 38) to fine-vibrate the LED chip 1 to the 
substrate 37 of MID. The micro machine section 38 is constituted by three beam sections 38a to 
which the cantilevered suspension of the end was carried out, and quartz-plate 38b prepared on 
the beam section 38a, and the LED chip 1 is arranged near the free end of each **** 38a, 
respectively. In addition, it is desirable to form a lens 39 ahead of the LED chip 1 . 
[0071] Next, only a part which is different from the operation gestalt 1 in the production process 
of the substrate 37 of this operation gestalt is explained. A substrate 37 is a MID substrate 
which consists of a ceramic, for example, carries out injection molding of what kneaded lubricant 
and resin into alumina powder, builds a predetermined configuration, cleaning-dry, and it is made 
to sinter it further, and creates ceramic mold goods (shaping substrate). Then, after carrying out 
alkaline degreasing of this shaping substrate, plasma treatment of the front face of a ceramic is 
carried out, and surface activation and detailed surface roughening are performed. Next, metal 
membranes (plating substrate layer), such as copper, silver, gold, nickel, platinum, and palladium, 
are formed by proper approaches, such as sputtering and vacuum deposition, on the surface of a 
ceramic. The thickness of this metal membrane has desirable 0.1-2 [mum] extent. Patterning is 
hereafter performed like the operation gestalt 1 , sheet metal 38b of Xtal is mounted on beam 
section 38a, the LED chip 1 is further mounted on it, and the module of an LED lighting system 
is completed. 
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[0072] And by impressing an electrical potential difference to the micro machine section 38, 
beam section 38a can be made to be able to rock by the inverse piezoelectric effect of Xtal, and 
the LED chip 1 mounted on beam section 38a can be fine-vibrated. If it controls by **(ing) and 
giving fine vibration to the specific LED chip 1 to give vibration of arbitration to the LED chip 1 
according to the frequency and level of an electrical potential difference which can acquire the 
color mixture and the luminous-intensity-distribution property of arbitration, and are impressed, 
the flicker property of giving people displeasure is improvable. 

[0073] (Operation gestalt 1 6) The perspective view in which drawing 21 shows the operation 
gestalt 16 of this invention, and drawing 22 are side-face sectional views. The LED chip 1 forms 
in one the substrate 40 and the flexible substrate 41 of MID which are mounted in three 
dimensions, and this operation gestalt has the description in the point which bent (bending) and 
constituted the free substrate 42. 

[0074] Here, only a part which is different from the operation gestalt 1 in the production process 
of the substrate 37 of this operation gestalt is explained. The flexible substrate 41 made from 
polyimide which carried out circuit formation beforehand is put in into metal mold, and the 
flexible substrate 41 is imprinted to mold goods with injection molding. Moreover, the heavy-gage 
part (heights) 43 of mold goods is formed in the part in which the LED chip 1 is mounted. In 
addition, in consideration of bending, it leaves between the above-mentioned heavy-gage parts 
43 with the flexible substrate 41. Moreover, when the closure of resin is also performed only 
around LED chip 1 and bends the flexible substrate 41, encapsulant considers that it does not 
bend directly and it is made easy [ encapsulant ] bending as the whole substrate. After carrying 
out alkaline degreasing of the shaping substrate, a substrate 42 is formed at the same process 
as the operation gestalt 1 . 

[0075] It becomes possible to be able to bend a substrate 41 free and to change a luminous- 
intensity-distribution property easily by the LED chip's 1 having formed in one the substrate 40 
and the flexible substrate 41 of MID which are mounted in three dimensions according to this 
operation gestalt, having bent (bending), and having constituted the free substrate 42, as 
mentioned above, and can attach in housing etc. easily, without moreover using etc. using 
the elasticity of a substrate 41 (luminaire). 

[0076] (Operation gestalt 1 7) Drawin g 2 3 is the perspective view showing the operation gestalt 
17 of this invention. This operation gestalt has the description in the point which enabled cutting 
of the substrate 10 with which two or more LED chips 1 were respectively mounted in two or 
more crevices 1 1 like the operation gestalt 1 in the dimension unit in which the LED chip 1 of 
the predetermined number is included. In addition, the fundamental configuration of substrate 10 
grade gives the same sign to the part which is common in the operation gestalt 1 since it is 
common, and omits explanation. 

[0077] the circuit of this operation gestalt, while connecting to a predetermined number [ every ] 
serial the LED chip 1 mounted in a substrate 10 as shown in drawing 24 It is resistance R1 about 
each series circuit. — is minded and it is power-source Rhine LI. Switching element Q1 It 
connects between collectors. This switching element Q1 It is resistance R2 about an emitter. It 
minds and is a ground line L2. It connects and is power-source Rhine L1 further. Ground line L2 
It is resistance R3 and R4 respectively. It minds and is a switching element Q1. The base is 
connected and it constitutes. In addition, power-source Rhine L1 -ground line L2 In between, 
direct current voltage DC is impressed. 

[0078] And cutting of a substrate 1 0 is attained by suitable cutting part I between the series 
circuits of the above-mentioned LED chip 1 , and it can be made to carry out with the LED chip 
1 of the required number unitization. Here, in the number of the LED chip 1 which carries out 
unitization, the number, then the handling corresponding to an output become conveniently so 
that may be formed by the bulb [ fluorescent lamp ] according to an output (10, 15, 20, 30W). 
Moreover, it is desirable to establish a slot in a substrate 1 0 so that it may be easy to cut. In 
addition, about the manufacture approach of a substrate 10, since it is common, explanation is 
abbreviated to the operation gestalt 1 . 

[0079] A substrate 10 can be cut and used for a dimension from which a required illuminance is 
obtained by having enabled cutting in the dimension unit in which the LED chip 1 of the 
predetermined number is included according to this operation gestalt as mentioned above, it is 
efficient and there is an advantage that it is possible and a cost cut can be aimed at, about 
moreover creating a substrate 10 in a big unit. 
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[0080] 

[Effect of the Invention] Since invention of claim 1 arranged 1 thru/or two or more light emitting 
diode components in each above-mentioned crevice or heights respectively while forming either 
[ at least / two or more ] a crevice or heights in the substrate, it is effective in thin shape- 
ization being attained while the luminous intensity distribution of arbitration are obtained easily. 
[0081] Since invention of claim 2 contains in two or more above-mentioned light emitting diode 
components 1 thru/or two or more sorts of light emitting diode components from which the 
luminescent color differs, it is effective in the delicate color difference like white or daylight 
color becoming realizable. In claim 1 or invention of 2, since invention of claim 3 established a 
reflective means to reflect the light from the above-mentioned light emitting diode component in 
the above-mentioned crevice or heights, the effectiveness that efficient-ization can be attained 
is in a high brightness list. 

[0082] Since the metal plate used as the gland of two or more light emitting diode components is 
formed in some above-mentioned substrates [ at least ], and the above-mentioned light emitting 
diode component is contacted to this metal plate and it grows into it, invention of claim 4 can 
radiate heat efficiently with a metal plate in the heat which a light emitting diode component 
emits, and it is effective in the ability to prolong the life of a light emitting diode component while 
it suppresses a temperature rise and can prevent the fall of luminous efficiency or brightness. 
[0083] Since the metal radiator which reflects the light from the light emitting diode component 
concerned in the surroundings of the light emitting diode component of the crevice of the 
above-mentioned substrate or heights at least was arranged, invention of claim 5 can radiate 
heat efficiently with a metal radiator in the heat which a light emitting diode component emits, 
and it is effective in the ability to prolong the life of a light emitting diode component while it 
suppresses a temperature rise and can prevent the fall of luminous efficiency or brightness. 
[0084] Since invention of claim 6 mounted the above-mentioned light emitting diode component 
in the copper-clad part which formed the copper-clad metal substrate in the above-mentioned 
substrate at one, and was formed in one field of this copper-clad metal substrate and mounted 
the circuit element which constitutes the control means which considers as a gland and controls 
luminescence of the above-mentioned light emitting diode component in the field of another side 
of the above-mentioned copper-clad metal substrate, it is effective in shielding to the noise of a 
control means being attained while it can attain a miniaturization. 

[0085] It is effective in the ability to be able to prolong the life of a light emitting diode 
component while it can radiate heat efficiently with a radiator in the heat which a light emitting 
diode component emits, can make the surface area of a radiator able to increase, can radiate 
heat efficiently by preparing especially concave heights, suppresses a temperature rise and can 
prevent the fall of luminous efficiency or brightness, since invention of claim 7 was equipped with 
the radiator which radiates heat in the heat emitted from the above-mentioned light emitting 
diode component and prepared two or more concave heights in this radiator. 
[0086] Since it had the radiation fin in contact with a part of above-mentioned light emitting 
diode component [ at least ], invention of claim 8 can radiate heat efficiently with a radiation fin 
in the heat which a light emitting diode component emits, and it is effective in the ability to 
prolong the life of a light emitting diode component while it suppresses a temperature rise and 
can prevent the fall of luminous efficiency or brightness. Since the heat dissipation pin which 
contacts by at least the above-mentioned light emitting diode component and the part was laid 
underground in the above-mentioned substrate, invention of claim 9 can radiate heat efficiently 
by the heat dissipation pin in the heat which a light emitting diode component emits, and it is 
effective in the ability to prolong the life of a light emitting diode component while it suppresses 
a temperature rise and can prevent the fall of luminous efficiency or brightness. 
[0087] Since the heights of the above-mentioned substrate were formed in the multilayer, 
invention of claim 10 makes the heat which a light emitting diode component emits emit by the 
convection current of air, and it is effective in the ability to prolong the life of a light emitting 
diode component while it suppresses the temperature rise of a light emitting diode component 
and can prevent the fall of luminous efficiency or brightness. Since the through tube for 
ventilation was prepared in the above-mentioned substrate near [ above-mentioned ] the light 
emitting diode component, invention of claim 1 1 makes the heat from a light emitting diode 
component emit by the convection current of the air which passes along a through tube, and it is 
effective in the ability to prolong the life of a light emitting diode component while it suppresses 
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the temperature rise of a light emitting diode component and can prevent the fall of luminous 
efficiency or brightness. 

[0088] Since invention of claim 12 arranged the above-mentioned light emitting diode component 
so that the P-type semiconductor and N-type semiconductor of the light emitting diode 
component concerned might be located in a line with abbreviation parallel to the component side 
of the above-mentioned substrate, it does not need to use wirebonding for mounting of a light 
emitting diode component, it prevents the shadow of a wire arising while it can increase luminous 
efficiency, and is effective in the ability to extend the design degree of freedom of a luminous- 
intensity-distribution property. 

[0089] Since invention of claim 13 formed the above-mentioned substrate so that regularity 
might be given in the luminescence direction of two or more above-mentioned light emitting 
diode components, it is effective in a luminous-intensity-distribution property being easily 
controllable according to the configuration of a substrate. Since invention of claim 14 arranged 1 
thru/or two or more light emitting diode components in each above-mentioned crevice or 
heights respectively while forming either [ at least ] a crevice or heights in both sides of the 
above-mentioned substrate, it is effective in the ability to extend the exposure range of light to 
substantially omnidirectional [ of the perimeter of a substrate ]. 

[0090] Since invention of claim 15 arranges two or more sorts of light emitting diode components 
from which it has 1 thru/or two or more above-mentioned crevices, or heights, and the 
luminescent color differs in this crevice or heights, and constitutes a eel and it is formed, using 
this eel two or more When some light emitting diode components are un-switching on the light 
by the defect or long term deterioration generated in the production process, there is 
effectiveness of the ability to make it restore cheaply by exchanging only the eel in which the 
light emitting diode component which was concerned un-switching on the light is contained. 
Moreover, if the eel from which color mixture or a luminous-intensity-distribution property 
differs is combined, it is effective in being realizable with a configuration with the easy LED 
lighting system for an ornament. 

[0091] Since invention of claim 16 formed a means to fine-vibrate the above-mentioned light 
emitting diode component in the above-mentioned substrate, it is effective in the flicker 
property of the light which gives people displeasure being improvable by being able to acquire the 
color mixture and the luminous-intensity-distribution property of arbitration by vibrating a 
specific light emitting diode component, and controlling vibration. Since invention of claim 17 
formed the above-mentioned substrate free [ bending ], it becomes possible [ being able to bend 
a substrate free and changing a luminous-intensity-distribution property easily ], and there is 
effectiveness that it can attach easily in housing etc., without moreover using **** etc. using 
the elasticity of a substrate. 

[0092] Since it enabled cutting of the above-mentioned substrate at the dimension unit in which 
the above-mentioned light emitting diode component of the predetermined number is contained, 
invention of claim 18 can cut and use a substrate for a dimension from which a required 
illuminance is obtained, is efficient and effective in it being possible and being able to aim at a 
cost cut in moreover creating a substrate in a big unit. 



[Translation done.] 



JP,1 1-1 6341 2,A [DESCRIPTION OF DRAWINGS] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the side-face sectional view showing the important section 
gestalt 1 . 

[ Drawin g 2] It is the perspective view showing the same as the above. 
[Drawing 3] It is the side-face sectional view showing the important section 
gestalt 2. 

[Drawing 4] It is the side-face sectional view showing the important section 
gestalt 3. 

[Drawing 5] It is the top view showing the same as the above. 
[ Drawin g 6] It is the side-face sectional view showing the important section 
gestalt 4. 

[Drawing 7] It is the side-face sectional view showing the important section 
gestalt 5. 

[Drawing 8] It is the side-face sectional view showing the important section 
gestalt 6. 

[Drawing 9] It is the side-face sectional view showing the important section 
gestalt 7. 

[ Draw ing 10] It is the side-face sectional view showing the important section of the operation 
gestalt 8. 

[ Drawin g 1 1 ] It is the side elevation showing the important section of the operation gestalt 9. 
[ Drawin g 12] It is the side-face sectional view showing the important section of the operation 
gestalt 1 0. 

[Drawing 1 3] The operation gestalt 1 1 is shown, (a) is an important section side-face sectional 
view, and (b) is an important section perspective view. 

[Drawing 14] Other configurations same as the above are shown, (a) is an important section 
side-face sectional view, and (b) is an important section perspective view. 
[ Drawin g 1 5 ] It is the important section side-face sectional view showing the conventional 
configuration to the same as the above. 

[ Draw ing 1 6] It is the side elevation showing the important section of the operation gestalt 1 2. 
[Drawing 1 7] It is the side elevation showing the important section of the operation gestalt 1 3. 
[Drawing 18] It is the perspective view of the operation gestalt 1 4. 

[Drawing 19] The same as the above is shown and (a) is the block diagram of one eel, and the 

block diagram of the module with which (b) consists of two or more eels. 

[ Drawing 20 ] It is the important section perspective view of the operation gestalt 15. 

[ Drawing 21 ] It is the perspective view of the operation gestalt 1 6. 

[Drawing 22] It is the side elevation showing an important section same as the above. 

[D rawin g 23 ] It is the perspective view of the operation gestalt 1 7. 

[Drawing 24] It is an important section circuitry Fig. same as the above. 

[Drawing 25] It is the side elevation showing the conventional example. 

[Drawing 26] It is a perspective view same as the above. 

[Description of Notations] 

I LED Chip 
10 Substrate 

I I Crevice 



of the operation 

of the operation 
of the operation 

of the operation 
of the operation 
of the operation 
of the operation 
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ssi o©ss (fxmm 
si esriaw. oflSJi i©«csm3#/c^i«i 6 

[0028] 'Xic*mM&m<D&fc i o©$ajtxg(co 

J&tK©&SIS (WU*. iSS) 16&£S©4>CC 

Atir-f i&mm^*^xwm.mtf*mm- 

F. ^ux-f-ju^s k, ^'jrs F. jfontfy^i?* 
ffll,>-S. &HS1 e tr&MK&jmx. ts^ttix. 
x -J * > i^tc J: -> r SEfW&tttcj&fc U T «fc <,>. 20 
[002 9] CCT. ^0i|SIB#(cLED^-^7-l*s|| 
^Sn^GflgPl l©Jgffi*P6£JISl 6*gffli*-ttS 

«ifl§£IR9l&< C<fcT-±faJ&E*P6£JSSl 6-&SW;* 

6*ffi14{b-rS/cfe{C«ffi?:{b^x^^>^-rS„ -?■© 
#K$^14»tf©aiffi£:^Xv&SLT«®©r£14<b 
SO^&tlSfbSrtT^. J^TSIJS^l^l 4IHM1K:. £ 
Jill Sr^fSUIelSSSU 2&t«C#|HlS8S]31 3£JfML 
r> gteffjccGflSB 1 i|tycLED?^:/i£?l$!ua-? 30 

jswffliiif «±bt. as 1 0 <Dmm<<z.wm 1 5 * 

E^ttWSCi-CLE DJfiP^iSS©*^ ^ - >\>#>5ES&-f 
S. 

[0 03 0] ±&©<fc ^C^Jfe^SBtCintf. £JIS 

i^iE^SfiiSI*. LED??Xl*P6f6£-r 
JIS 1 6 ecj:oT*ft4.&< Ml.B!9i< c <fc#r-t 

LEDf'-i^l ©S3Lh#?#l«tf . IS* 
»**M8©ffiT*»*ac£*ir*. S/t, LED? 40 

» x i <om^i>w,t-r c t #-cs -So 

[0 03 1 ] (HJ&&8&3 ) 04«*^©Hife»SS3 
HifS0SSi*. SS 1 0 icm&Z titc LED*v7l<Dm 

wK.£mm*hi$u*) 7%&wtu. 
led?v7\ <r>tmm<omm 1 1 *m.mmcmm o 

[0032] :*CC#|Safe0SS©SS 1 0 50 
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#3. IMK©fe&S <W*.tf. S3S) 1 7££M©tfK: 

So «mte8d4^«:«|liS^<il i <b lattice $ 

K, tfyx—fJH' 5 F. *'J7 5 F. **#yvgs* 
(S^WHJLED^^^l^^SnSEJgBl 7a# 

[0033] ^(Dmmte&tt&TK* >)mmutc'&. & 

&S 1 7 fcrSteftr £/cat>(tii®£fb3*x ?> ^-r 

LIhMI 23£j>-«:^lHl8Sg|51 3*^L/"C t S^WK 
fflS^Sl 7 ©HASH 1 7 art&CLED^^l ?r*SlLB. 
^S^HfC^tr. SSI 0©HS!®Ki£tfc«l 5 
4SSJ»3#WSC 4-CL E DMW^g©*^^-^* 1 ^ 

[0034] ±a© i ^ fc^nssmcctntf. mm 

SrStMaSfifc&St 1 7 * L E D ? » 7 - 1 ©^ »3 (Cigtao/c 
C4{c«tO. »S»S1 7iLED?^liMSS91 
L E D f »^ 1 1 7 (C J: 

LED?v^i©aa±#*iRS(f. ^«!i*^iws©(s 
ii«-rc4*5-cirSo 

[0035] (HJi»SS4 ) 0 6 tt##feW©lH*6J&a§ 3 
«r^-r^SPffl"M»rMia'C4)S. *IQi}f^«. SSI 0 

©Eispi i rtffi(c^*sw-rs#)ij^ (t^^ti. oB)B) 

CC^HS^LED^-v^lOfiSc^tf^fiiC 
^1 8<tS*fS<i:«C^fflL/c,# > «:^®t*J*So ^c*J t 

#m? zsf&icm-omnztt l xntwznw? s. 
[0036] ^cc^siig0<is©ss i o©iiin:iiK:o 
vvc> si^sg i <t^^s*©^*si^-rs. a \ 
h\ ^ijx-ws f. tfyys f. « a ^^';vi?© 

Bm?2>. fit, LED?^^l©^fiS@f4CDaSi51 

irs. c©*&tittgtt£yju#';ittfl!Uc&. -e©*® 
* xvmi bxmm<DrmitRzfm&mmit^n 

( o o 3 7 ] ^ ox. v— *rm<Dim$i*mmLx±.§d, 
&mmzmnLx&m'm-->z&m?z> (u-if^* 
-x>y> ©r***!. c©^DflSPi i©rtffi(c^fiS3 
n-Ct^S^JMB (fifc&ttl 8) ©^{**i@isa5 1 2*« 

ft/dHSB 1 1 ©iSffiiC LED? 4H$I l/S.^ 
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mw®ffi-cm±b-c, s« i oommicfflm 1 5 « 

[003 8] ±i£©<fc StC^JfeffaSKfcOT &JJI 

ed <Dm icmmbtcc tic**)* wm#i8 

6>26£-T £8ft£ii£3M* 1 8 fc J: -5 < tm Lm. 0 

^<Ci*5t?#S. ^©/t«> t LED^^yiCDiaSJb 
##R#tf . l%*#r^*>Sg©<gT£ffll;?. 3 C <h ifi-C $ . 

[0039] (%Nffl*S 5 ) B 7 f£*ft«<DftttiBtt 5 

*^-r«awiBiiKaBia'c*4. **jfe^ag-c«. £&© 

Dflgp 1 1 WBifC^Sti/cM I DSffi 1 0©£*fffirj© 
HK^^JSSS («T. UK r^asSj iPf^ 0 ) 
C ©^HSIg 1 9 <D%fMM 1 9aiLED 

¥&tiMm?&fflm®&&m*z i c, 

>tM£©HK3&? (* » :/»&) 2 0 ££J£S« 1 9 © 

©«^{cot,»-c«n«fejfjgii iitji-eabs*^. &m? 
[0040] mc*msRsmo&R i o ommnimic-o 

K. *';x-t-;W5 P. #yr? p. tg^'jvf* 
^©«5^s#£r;u#yjiBBgufcf£. 

BfCStHL/^JSS«l 9©3S^J11 9a±(CLEDf 
[ 0 0 4 1 ] C C-C. 3fs^Jg?f$)|g-c{iii0gp 1 x fC |^|$ 

«. ^.j > hss©-uaw^fijc^s-c*^g^ • x ? 
*>fffi"c*>u— tf^f-^>i/j*©<5in-cfc«j:i,^ -e 

br. ±12088^*- >Jgj£&{c I c. get. =i>t> 
^©HSS^ ( ^ » ^gfcS,) 2 0 ^^BBUK-r S C <fc 
-CL E DflPJiliB©*^ a -^gE^S. 

[0042] ±a©«t 5 te*%M0i$fltcc s« 1 
ofc-r>-y-h^$ nfc^ii^sis 1 9 ©*§sji 1 9 

a(CLED? 7 7'l^l / ti'7>Kinci(C < fc 
0 . ^JUSK 19iLEDf-^li £iS&Jgfl4;*tf-T 
LED**;/l;«pi=>|rrSS&*£Jilg#U 9(CJ:f3^ 
A<fifc?»l,lX*m< Ci*st#S. ^-©/c», LED? 

» ^ 1 ©iagLt^asBfrtf , ^^^»s©{gT*ffli^ 

^Cim, $fc. LEDf ^l©f^fcl«tc 5 
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<t#-C#5. Lfrfc, &JIS&1 9©|fi|fjfl 9 bicL 
0**jrr-5«fc5K:Lfcfci&, *i?a-;U©/J^b&SDj 

[0043] (%N0BS6 ) B8 «*^BJ©H%^6 
0*RW toW»» 2 1 ©tfffiCcM I DSS 1 

o zmm l . c ©ss i o <z>&ntcjft$ $ ti/ciagp 1 1 

10 ^©JSffiSi^ffliJHK: L E D ^ ? y 1 0 

[0044] &ecteKM0Bflt<Z>&K 1 0©KJ»X^(CO 
2 l*£M©tfiK:AftT-f>-y--h*Jtilj£ 

yrs F. jtt"KUvf4flJi>«. ^««2 1»^«>« 

^Wf SSft^ ( AftW«c« LEDf-^1 § 
20 txSiaSPl 1 tc*tt£bfcCagB2 l a#»^(,t* 

[0045] *<Dmmwfc*T>i>ij yuasofca. 
-e©#(cig*ittgfcf©*a£ -7z>x-?%m i, xmmom 
ssasi 2^o-{c#@sgSBi 3*BfS.?z. -eur, 

WfC{*S«l 0©Ba3i51 1(*3(CLED?-^^1^^U 
M-?gHJ®jJ§-C£f±l,-C. Sffil 0©H^ffi(ci£f^l 
5 %K 0 f=W S C 4 "CL E DflHBjJgK©*t> ^ - A*s^ 

30 ^-rs. 

[0 046] ±^©«J: ^tc^Sfe^JcfcntJ^ affiJC 
Dfla^lftW -C^JR« 2 1 ©^ffim?rtt-?> Ofcct 
K «t 0 . LEDf^l* 6I64T4S»4^S < ft* 
UKOKK Cim5. -?-©fcto. LEDf 7^1© 
SS-LI? WW . ^*^^i»S©fiT*fflI^ 5C4*5 
■C#. Sfc> LED^^^"l©^fcjS«-rc47!)5-Ct? 

[0047] (mk^fli 7)19 ittftwommmm i 
*ws^wmmmm-Q*>%. ^mmmma. led?- 
io v ? i <d>j>k < t b-mtttmt&tzim? -022* 

xbmv&^x, ^M©*«cAnr^>-y- Y-mmmm 
«c«t f3*« 1 0 t-matmztiz. msummmmic 
tzmmmi tm&icxvjs. p. #'jx-f;M; 
p> *>;t; k. ^ommm. 

*TJl>*vmmLtc'&. t&MH >2 2*r§ttfk^Sfc 

«xc^ffi*^t^x ;-f->m. *©^{cifti»ttiiM© 

*ffi*^5Xv^ai / -c^H©?£ttfbRD t SSIfflJ5:fiaD'ft; 

£fr5„ lyr, ^Jia^^umgsspi 2 3twc^iiis§ 

0 SPl 3 5:Mt5 B LT. g^W(CS« 1 0©Gflgpi 



01 

i rttc l e d * » i im^LRr>mmmm-ca±L 

r. SSi oa>^mv:mm\ 5£tR9ttwsc£-c 

LEDM^g©*y*-;VA^SXf 5. CC-C. DflSP 
2£«&l!3t!-caS. 

[0 04 8] ±j$©<fc5K^S6JgS§K:J:ft{;j:. LED 

* 9 7* 1 ©4>fc < i fc-»{C«Mrr ^>224 
W&\ Oi- #Jj»fJL;fcC£{Cj:C. LEDfs^l* 

■2.^1^7 ^ > 2 2 {C<fc 0 J5!)^< fiJd^LK 

Ci&< t£#-c#s. potato, led^^^kdss 

LED^T'lWWifrfcJItf-f C£#"C& 

[0 04 9] (HUfc^JiS 8 ) S 1 0 «*l%HJ©SIJS0SI 
8?:^-rgg|5ffM»rffi0r*S„ M I D©S«2 3©M" 
ffi{C^»CDi£iaJ2 4*«fiJ«{Ciet9:3n > -£©CiSI52 4© 
H£(C L E D * v V 1 *-5o ±IBSS 2 3 © 

-f ;m 5 f, *'J7 5F, -ran* v -?m<Dmii\mm& 

i> £ £ feKCig|52 4 f»3(C^;l/-*-;W 2 5 J&Jgfig-Ti. 
[0 05 0] C©«S»tt**f*T^* >;MffiLft:tiL * 

fb%tf 9 . *©«. ie*tt»*©*m«:*'* » * u >y 

*»*aSlMK«Cj:»>. IB. IS. &. 

-H5y>A*©£M«l <«>-?*TttDl) * 

3r^Sf©^JSK%^fiSL/c®IISSffi (SS2 3) *» 
-2>. -eUT. CiSi52 4KMl^*-*-A2 5rtCC 
aW»t>2 6*JEEA-T5. 
[0 05 1 ] ilB^jffiCCj: 0»6tlfc«R2 300352 

T£ (y-fiKT/F) . <0«KLED?»^10±WI 
«i0B»i*«S«'C»^r4 <9-f#>F>. 
LED*9?l*gHS3fe&£ifl|S2 4 4>JHHttffl2 4 a 
*fllHtctt±tf-cS««*«Ma*«ai-r4Ci-C. IS 

•C. #3SitJ$B©L E DRa"53SSE©*^»-*#5a3E-J- 

[0 0 5 2 ] ±^©J:5K:^||S60SS^J:nif > LED 

* 9 7 1 ©T©««2 4AK*f>£ < £ <> L E D f- v rf 1 
©-»«:««rr*fi«l!itr>2e*«WA;c4(c«fe»). L 
E D * 9 ^ 1 *>6&£-r b-> 2 6 (C«fc 9 XHt 
S<M08t"3i<Ctm5. mft, LEDf 
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02 

iCtifi-Vt, Site. LED*9^1(WW4!B(*fC 
£**-?*£. 

[0053] (|Bt»*g ) m 1 1 tX*AW<Z>m&» 
QtiftTMHOTGHr**. *Sgf£$Jftt2. MI D©» 
82 7 (C^Jl©Cigq 2 8 LTg« 2 7 ±te*mm 

iWmVl) iU C©£iSS2 8©&B«:# 
* ttffcfl© LED?^l «JBW& «fc *> K OfcjSKW 

00 [0 0 5 4] W&L2 Hti"J-&VilCBm3titc£m*: 

«0»«1 i^-i-*©-e«i?8*TO*-*. (ML. S«2 
7KLEDf y^l l,/t:«r£Jd5BJJ!§{C J: &tt± 

fctfTfr&t*. iC5t?, jI««C«fc SLED* 9^1©® 
K**Jd?-r £ £ LEDft-T'l ©jfi&©£Sv**iatf>6tt 

r±#Mwfc##££U 2 7 ©OSB 2 8 {c?s^ t£» 
*J±JW* £ £ fete. SS2 7 ©T2frt>6ttS&©<£lr> 
SA^tii&tr CitLED^7^1 ©JR4s*b4TC& 

20 [0055] ±&© J: 9 JC*3«Jaett-Ct4. M I D©S 
«2 7(C^@©Cig|52 8^^LTS«2 7^(**Sfii 

zv-mz mm&dc> &u c ©asp 2 8 ©sates 

* S^ffi© L E D 9 7" 1 £ffit8:-r S J: 9 CC Vtc C t (C 

«fc«5. LED^9^i*eife-r.s«i*^a©si«i (» 

fig) rAftStt-C LED^s^l ©aBLhlT*l» <? C £ 

tfi-e%h. -e©fc«{). LED? ^i©s*^sa 
©<gT*}fli^sc£^-c* > */c. *iftfcj£wr-rc£#t 

[0056] (XMOIfl 10)012 lt*mM<D9mB 
30 SSI 0*^-J-SfflJ«IffiH-r*S. Wffitc 
3H»©H«3O0«#Jfc3ftfc*«2 9K*tU LED?- 
9 ^ 1 *s||^3nS±feiHgB3 0 £»K2 9 ©»MflPJ£ 
£ii®fli©mjI?L (x;U-^-;U) 3 1 *RW 

[ 0 0 5 7 ] M I D©Sffi2 9 ©fSff^fCMjlfL 3 1 4 

a-r4©-cuiW4«BS-r'So fit. s«2 9©ihsp3o 

KLED^^l **(RLfc^"C^KS«*Jli{Cj:4it±« 
tfto«£t,». i(/t, 9S(CJ:0 LEDf^lOiSS*! 
40 ±^-T * iLEDf^l ©jfiffiO^SWafe^tl-Ci 
*:<Dfc#>. «jI?L3 14iiLrS« 
2 9 ©S3*WJ* 6iaffi©ffit>£$W»«Eni&# , LEDf 

9 ^ i ©^*j« t>ti t^sns. 

[0058 ] ±^© «fc 5 tc*HSS^!SS-C«. LED*? 
7*1 *i*S3txSDflS|J3 0 £g«2 9©»ffi<BI£?:«ji 
-T -Sjl®ffl©fiji?L 3 1 4»W-fc£ £6C«fc 0 . LEDf 
9^lJ>>?)^-r4J»*S«©Sl«E (JttSSE) -C^«ft3#-C 
LED? 7^1 ©SSLkSiRS <" C £ t -5. 
ft. LED?9 7'l©^J56^»S©fiT ; fe«i^SC 

so £*t-c*. *^fciiia;-rc£*ir#s. 
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[oo5 9] (mm&t&i i) £c*>t\ si 5«c^-r 

J:5KLEDf tePSPNWI: 1 a«LN3f¥aWfcl 

[0060] -ec-C. ^I*fi^-C«. a 1 3 tcmri: 
SftLED^^l^PlS^ftl aiNI^flil b 
<t#g«i 0O!SSIM«:*fLrB§Wcc^J:5«:ie^: 

L^fcii#a*i*f). ^©^©j&jjXttiij&s^asi t*m 
-c&2><Dv®wi£gw-rz. mi 3 tc^-r a^kled 

i b t <Dmmitmm*>mm&mmm 3 3 ft <t 9 

fffcttS. CCTLEDf'^l £ll8i«<Jfti£3ttft: 

■Ct-S. LED^-^^l«m«0. 3 CmmD 

[006 1 ] ±a©J: 9tc*sgtt£JBCc <fcft«. LED 
* 9 7' 1 * P59J£i»{fc 1 a i NI$«ft 1 b tifimm 1 

0 ©^m&c*j- ur a 5 (cieiSL/cc & tc 
«fc 0 . mgoim-smumffi. 1 0 ©as £ vsmg.-? sci 

LEDfs-T'l^tiMSSl OtC*ft/ 

a*jS6*rtiJ#-e*ac£f>fc< . led^^i©^ 

[006 2] Sc*5. 0 1 ^c^-rjr^c? •* u * hgp ^' 
{CHff 3 3 C©DflB»f 3 3 rt'CzimttSiSS'J^K: 

^B$(cfcWS±IB^*S©^*iR*±r#-5>„ ±i$©<fc 

stc&mmmmicjitui. led^-^u ps^^nim* 

1 a<tNM*i£f*l b£#»£l 0©J^B{C^LrBS 
^Rffc^Jr^fCiBSL/cCitCfcO^ LED^^^l 

©#£3t:£i*j#a& 1 oct^LTB&^fi-f .sctas-e 

"7-f + <&*) 1 4 ©&#&<&-, "CLE D:* 9 
1 <Dmt$))m*t%*2i£2> C <fc *5"C# S„ 

[006 3] (mmnm 1 2 ) 0 1 e {j^hjj©**^ 

«fc 5 «CSS*JfMbft:*tC!KMS*5S) «3 , m 1 6 tC^-Ti 
5K*«3 4©mi (^®) *»rEliStKfC0liKU 
S«©Mi34aKLEDf!.7'lAS^gU*4. 
[0 06 4] 4CC*hJ-£ 

S3 4?rff. : g©S«:^K:^fi£-r-SCi{Cj;«5 > BffH© 

e**»**»tt*«s fit, 
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|S]©iKfetC ft 9 ffefcSSW J: < ft * & I > 9 fUW * S . 
[0065] ±ifi©J: 9«c«9«l»«:j:ti«. ffi&© 
L E D 9- v 7 1 ©»#2nfcK3UMt£fcJ*fcl* 9 KS 
«3 44f^L/fc©-C, «E3 4©»«{Ci6C-CSW«: 

6 K . Sffi 3 4 ©JfJttft <fc -> r f*£MfllMS nltt-C * 4 A: 

10 [0 06 6] (5US0SU3) iC?,?, 

ru>X©«»4fflo"C*J»). ««3 6 0ffi©£#l6lK: 

- F*SlE»rs»^Ki*»tR«:a6nr4t«H*iai«:* 
*RM«- * c i tfBtttc fc 

[0067] *Ct?. s^UfSJgSS-Ctt. 0 1 7 K^f J: 
9 KM I D©SS3 5©^»^S{cS^[MIg|53 6 4«» 
JfcfSU #nfl»3 6©JKHKLED^?^l**«Lfc 
20 ^CC«NS*J*i). cnK<fct3lfi3 5©MOBHM 
l*Jfc#*JBM-r*ei*J-C#*. Jfefc. SS3 5©SjS 

M© J; 9 (C^M^flKc <fe n«. SS 3 5 ©at»WB«c 
S«iaSP3 6*1®S06KL. SBflg|I3 6©JS®(CLED 

t^CimS. mm.3 5(C*fT-5>LE Df ? 

3 6(c«i2*i9;tt©ass*s^:#<^^<tt,» 

30 5flJ**«*S. 

[0068] (SfeSfe^SSl 4) &C*-C±K*H0B»1 
~1 3{C*j(,^r«, lt5c©SSl 0K?SOLEDf> 

A-^ig^^fcCC J; o r — §P© LED^s^l *5**T L- *c 
< fto/cti^-C*), ^R^F^JtT© L E Df^l *s^$ 

[ 0 0 6 9 ] f CT. *WBg*"C«. tfeOtfiL E 
D^9^ (mtt. n) 1 a~ 1 d©M* 

•&t>#«rlO©*{4,i:-rS*^*-^?:l -fe^SiL/. 

40 c<o*)\>s*mmm.?)--£:t>i*z>zt-cLE vmw&s. 
zmf&TzxsteLtcgjcimibi&z. mi ssc^-rj; 

StcmkBm l 4lal^l©*ii-c^3n/c^- htn;©* 
gl OCDIMSP 1 1 tCt*, ±IH4fe©LED5 i 9 7 , l a~ 
1 d47F y^^ttfciBgLTHJlU-C*^, (119 
(a)#iD„ C©«fc9fc4es©LED5 i 97 , l a-1 
d^HilSn/c 1 otDEJgP 11*1 -fe;WS iU 018 

fc^^Sci-Cff/c{c*y^--;U*5«^$ti-2, (HI 
50 9 (b) #JBD „ ±^©J:9«c*ISSfe^{cJ;n(i, |SI 
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— <£>GDSU lfHicm^titc4m<DLED^vZfl=&^ 

^*>t»-£ C i-CL E J; ^ CC L/cC 

«fc 0 —SB© L E D ? y V' 1 WjgflTiC U -p 
^.■SJtTi & o/c L E D * * :/ 1 ft* -fe;U S 

coo70] (nas^st 15)020 ittftwvmmm 

S§1 5*in^gi5^mS-C*S„ *HSfip.««. MI D 
©lfi3 7 «c L E D ? 1 4M31*4#S A 
*av~»g|53 8) *I9:W/c#.«:«fS4*i*-S. v-^n 
vSx>gB3 8 5*— 88*iK-f#^5:^f3tl/c3o©^a53 8 
a i . ZOmSR 3 8a ©±{C|9:W e.ttfcTkilS 3 8 b t 
(CfcoTflt/SSft. S?ggP3 8 aOgEtlJjSia&fC^ft-e 
ftLED*?:?" 1*11219:3 n5. fcfc, LED^-^l 

U>X3 9 *SS:W£C ll-> 0 
[007 1 ] *{C**Jfi^.®©SS3 7 ©SJjgXIM* . 20 

njg^sii tmuz^mc-o^xofrmi-tz. »«3 

vims* (mm&) ^©&. c©^» 

75-; ^©affitcx^A- ? £ y > sc^»^©»i:© 

Jim <too#T«6)i) c<D$tmmo>m?>te 30 

0. i~2 urn] ea#$?£bt,>. «r. mmmmi 

±fsimiCLX:'*Z--->{f*tf'?xm$$3 8 a©_k«C* 
H©»« 3 8b £HSI U 3 6«C^-©±(C LED? ?7* 
l<DmgiZft^-CL E DflS^ig©*^^-^5Ul!c-r 

[0 07 2] Jg-L-r. v>f ^av-»g|J3 8fc:mi"££EP 

arr i> c t «:<t 0 . ^ B <omE.m^mxm^ 3 8 a %m 

abS-B-SChJil-Ct. Igg)53 8 a©±{C^3n-Ct»-S 

led^-^i £{*ss(i3-ti£c<fc#-c$£. Hour. 

•if5£©LED?^yi{cS[ffi«)*^*C<i:K:J:lp. ft 40 

^©sfe^BETmtt^ffsctas-es. s/c epjo-ts 

m)E©iS&^ U^;KCf5DTffi^©®i!)* LEDf 
[0 07 3] (HSfc^JS 1 6 ) 13 2 1 ti*%HJ©3ISfi^ 

ssi 6*7frrmum. 02 2«ot»thiii-c<&£. ^ 
mma, LED?^i*fi»w«:i^3n5MiD 

©SS4 0 i7 U*->^SS4 1 <b£— 

(fltf) aSE©S«4 2*«fiSC^«:!RF®*s* 
-6. 50 
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[0074] C C-C. *9zM&1&<m&3 7 ©SSlg 
JlJ&JfcJtSl <bll&&gB#fCot,>T©*sftB;j-r&„ ^ 
»l§I387IS(£l/fctfy 5 KSg©7 U+^^;b*ffi4 1 * 
^©'+K:AtiWffl^k:j;- 7 -r7U*^y;l'S«4 1 

sa5?>«:fiWBo a o©Ji^siJ (.asm) 4 3*mi&-rz c & 

*$. iftlf %m&LX±.smm$i4 3 ©ra« 7 u+->y;i/ 
*«4 1©S*^-r„ */t. iHICOWifeLED?^ 
i^2©*-cif V l/+V^Sf4 1 ^-fttf/cljS 

f&vfcmtmmsm i tmmoiMxw&A 2 *^-r 
[o 07 5] iimojiSicxmmimtcktiM. led 

?? zf l *sit«:et3«:*^3nSM I D©««4 0i7U 
3->?%gg4 l i^r-fttC^JSL. (Iffitf) BtE 
©S«4 2*«^l//cCi(CJ;«5 > iS4UgM 

&X$Z. 

[0076] (mmnmi 7) 02 3ix&mi<o$mB 

©i^KtS^IHSBl lKS^HafflCDLEDf '^1 

^n^3 n/c»« io4. m%mm> LEDf-^i*! 

*$. 1 O^©**^^^^^^ 1 t&MX$> 
•5©-c. «3lt-Sgp^K:«|3i-©#^?rf=tLritt?g^^ 

[ 0 0 7 7 ] 1a 2 4 tew? j: >:> i&mm&i&commz. 
mm 1 0 icmmztiZL ed? >7i *mfe<Dm&rr> 
miicmmtzttbic, s^Jiasg^ffiinR, ■■■tit 

LXWm^-OU *j*ls#%&-Q x ©aU*£ 

LXmf$,LX2>2>. fe*J, SjS^W^L, -^7>F7 

[0 07 8] ^L-r, ±f2LED7^yi©fi-M!gg© 
HI©iS^%W»re"ff^-CS«l 0*^»ig«E<!:feo-C*J 

vKL-T*S. CCT, ^5-F{ttSLED-f*-/l 

©<@^j. ^w^a* (10. 15. 20. 3 0 w> 

«1 0K.m*:$ScttZCtJ>m*U,K ^*J. SffilO© 
[007 9] ±^©«fc ^K*IS*fe»S|{Cj;n«. fiff^<l 



(10) 
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»©L E D ^ 9 7 1 *5$*nS^*{4-C^J»raa<!: 1/ 

1 o^WLT^T^c&tfrsr^tt-tNfcO. l. 

[0080] 

©4>& < <!: 4>-^*a^fi£-T £ £ <t fete. ±IB#[HSIJ 
XfctdSBKS* 17bM«$!©#S#^*- K^-T-^ES: 

Ltc<Dv. w&<D&%tmw>K.nhtxz>t£$>i,cmM\t 10 
*JBjfi6i & a 1 i> 5 asm*** s. 
[0081] mmzomm*. ±M&m.<Dmt*t-<* 

- F**«:»jfcft©»&s i nmm&mco&yt? a *- 

*»Bltti«c*it»5«WR3W*S. »#«3©fMI!H:. 
it^J® 1 XB2 l »r. JJBia»X»iMWc± 

[008 2] HI#I 4 ©^H^« % ±iBS&©4>& < i i> 20 
lit *£&©•*?. FJKTAWr&IR^ttMR 

- FJPIT-©^#£tf*i:Sit>5^#*£. 
[0083] iSSGB 5 ©IPJtt. < £ fe±IB*«© 

A-*- F*^*»6©3fe«:SS*-r4^)BSl©»aW**ffi89! 
UfcOT. ftJfey^^-F^aWSf 30 

FfR^FO^^etf-S-Sit^Ja*^**. 

[0084] s»*«6©ffei8«. }^wmw8&m& 

> F 4 1/. -kE»3fc#-f FJR?<D!H&fcmrr*M 
^©£*firrS@l&*^*±ie»3^ja£«©flkS'© 

ffitc^ b &©■?. /j-^f b)&sia*i s 4 <b temw^mv 

y-^XK^-rS^-^FfenlfigtC^Sil^SS&m*** 40 
■5. 

[0085] M&flTOJMI*. ±IB2fe5£#-f F* 
**6»*Sfc*S^*4fiMIM**«*.. «B»*M*«:* 

»©ofldb»*aa:wfc©r. iafcy-f*-F*?-a«»r4 
o»*«w*c t-cissci»«:©*na«iefln^ itraMuft 

S©(6T*«B5±"C#S4ife«:|fe3tf-f*- FST-©* 

S <fc l, > -5 $> £ . 
[008 6] ffl|3jOR8©«9!tt. ±M&&t# A *- F* 50 
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^©*#*^«-«i-?><fcC^S»m^*S. fS*^9©^HJ 

«. jbse^^fe * -r * - k t 'ptt < 1 1 -suvmrnir 
4ft*ib->«:±iBS«rtKaaa:L>fc©r > 

F3R^«-rSJ»*ttJ»t>{cJ; 0»JMI< tt«(l-r*C 
itC*4££<>K:lM6*-f*- F*f«WMhWBtftfS 

[008 7] SIJJ91 1 0©fW§t*> iiBSS©^*^ 
Ji(C«fiRl/fc©-C. !6*y^*-F*-?#»T*«l*a 
aOftftk-CftttStt. ^y-f*-F3R^-©SS±»* 

^ F*-T-©sS#3W®«-a-'2»it»5^**J*4. ni 

JjEfl 1 1 ©mitt. ±IEf63fc#W *- F* ; Hfi»©±K 
S«{cagW©©ji?L%a9:Wfc©t?. 1«l?L«i££^ 
©*t »T«t y -f *- F*F* 6 ©^4^t5( 3 * . 2kM£ 
dT-f sT— FSR^OiaeiS^W^-C^^^-^iWffi©® 
T*5PA±"C # -5 i i 4> y *- F3R^©*^*JS 

[008 8] m>m 1 2©«Wt*. ±ffi«36f w *- F 

3W*i3&i±g^S«©HigB{c*f L.-CBSWfcMA «fc *) Oc 
ffi|$Ufc©-C. ^^ , ^*-h'^©S^$lCC'7'f-t'j}<> 
f 5 * > d/^tefflti-T (c^r* t «MS»*%*t*-C# ^> £ <t 
^{C^-Y^©^^^^©^^. 12^Ftt©i9:ltei 
-5 C t *5f # -S i «, » 5 A S . 

[0089] mm 1 s©^^, iMzmkomtv j 

fi?*ffML/c©-c. Sfe©f^ifcic;i;-c^M«:iB^#tt 
©^«. ±iasffi©MSK[agiJx«t£!ia5©^ < <t 4> 

7!jMJtiit©^*^'^*-F^*iBg:L-/c©t?. *©M 
S«iffl?:S«^H©Bg^(S]«:S£l!fS C t S i t,^ 

[0090] mm 1 5©^«> 1 B^a^©±faiHi 

SBXttASB** Lttia»XBi!Ii»«:«*e©a«c 
m<D?&t# A*- F^^raftLT-feJUi^L/. l^-fe 

^is^tfflfflt-^^jjS^n-s©-^ Hjtxe-r?«*ofc 

^*SU«ig^{l:(cJ:«3-g|J©^*^'/*- F*^ 

- F58^A^*nS^rt<©<&££&-f £C t-C^ffi{c« 
IB3-B-SC<t3&5-C^-S<!:C05S!l^*-£>, gfe*> 

•2>mjie*#i4©s^-s-fe-'i' ; &ffl*^^s J: ^ cc-rn 

[009 1 ] S»3#B 1 6©^M«. ±E»*^*- F 



13 

m**wmszvz^&*±Mmmcwiwtco>-c. nan 
<t#-cs r mytmiiz®mc&z. z c pint a o . 

^cg^ (CBX 9 W S C <!: # t* # £ £ I > 5 *AJ&Pft 

coo92] mm i 8 ornmt. mfem&<D±&£dt 

*<0ft£M>531&Jil#*S. 

[an mmm i ©^**r«EiKiiia-c*a. 
[S3 ] mmBmzcDm&itn-rMmmwm-c&z. 

[04] *».1S3©^£mTM»rM0-t'&3. 

[05] iBj±£7j^ra0t?&£„ 

[06] *ife}f^4©SSi5*7n-rfl!iJffi»rffi0-C*S„ 

[07 ] mmmb<om^mtmmmmm^ib^. 

[08] *S6Jf^6©^g|54^-rffliJffi»iS0-C*S. 

[09] nn&m7<Dm&*fn-rMffimwm-ei)bz>. > 
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20 

* [010] mmmi&s®^*m?mmmm-c$>z>. 

[011] ^6fi^SS9©SSP*mrflfJffi0t?*5„ 
[012] SHfcflSSSl O©ggP5:^-rffl>Jffl»fM0T* 

[013] HSfeftaS 1 1 4ml, ( a ) UflMMHBWrlB 

0. (b) temmmm-c&Zo 

[014] l3±©ffe<D«fiic*^ I/. ( a ) tiggBfflJflSBf 

M0. (b) immmm?$>i>. 
[015] igitc^t-seejtw^^^-rggpffliMBfffl 

10 0t?#>&. 

[0i6] mmmi&i 2<Dsgp*^ffiijs0rAs. 

[017] *^^!l§ 1 3©ggf5£^-rflM0T*£.> 

[018] IUS}f$g| i 4 ©14*10-?* 
[01 9] l5j±£7jsU (a) « 1 -fe;P©«fi5E0. 
(b) t*«*HzAjfci&J«S*y»-*>©|fliH8r**^ 
[020] UliSlSg 1 5©^gi3£ttfL0-C*S„ 
[02 1] m&BI&l 6©^0-C*S„ 
[02 2] PI±©Sg|5^-riiJffi0r*-5 o 

[023] mmmi&i Komm-c&z. 

20 [024] |3]±©g^lHl88#fi£0r*-2>o 

[025] SE*m^-rffliJM0r*s. 

[02 6] l5Lt©£H5i0-C*£o 
1 LEDf-^ 

i o s& 

1 1 HSP 
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[08] 



(12) #1^1 1 - 1 634 1 2 




[09] 
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[010] 
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(HI 9] 
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[118] [12 0] 




SO 



(72)^^ (72)^^ i&m 55- 

*I^HJMT*?Pmi048£ife8rF«II1* *iTOmm^F«l048£fl!l#rF1tI*fc 



(14) 1 1 - 1 6 3 4 1 2 

(jozmrn r** m w>mi% mm -fie 

*I^PWrfT*^Pmi048S=«&&Tmi# *R^Pmrfi;*^PWl048gifcirFmi** 
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